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Abstract 



PROBLEM TO BE SOLVED: To desirously format a recording tape by inscribing plural servo tracks on non- 
recording surface of a magnetic tape using a laser beam and marking the servo track. 
SOLUTION: The collimated beam 40 having the interference property of a large power generated by a laser 
20 is divided into plural beams 52 by a diffraction optical grating 48. Each of these plural beams has 
substantially equal power and respectively diverges from the optical path through which the beam 40 is 
moved. A lens 50 is operated so as to focus individual beams 54 constituting a beam pattern 42 so that 
respective beams 54 are focused on the surface of a magnetic tape 32. And the array of marks is 
simultaneousfy generated by many beams 42. Plural continuous tracks inscribed on the surface of the 
magnetic tape 32 are included in the servo track formed by the array of the beams 42 by continuously 
operating the laser 20. 
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<0fci6. f-AJg^Sl 0 0(4, tLS5-102t 
Aimiif 5 5-102 ^t-A^jSSH 1 0 4 £R 
i k *»C* !>3Kf-Af I. f 2 0 

0 4 SrSJS-f l> t*-A(4, h'-Av ty-co*^ D <oSS* 
^t-iJfcfcBi 1 O^iKS-t^iafc^^:, b'-i,co 

*S5#£i*ai5! i o 8 ^k m-f& K-i,xr y -/ ^ 1 1 

0(cir>T4MWS#iH*. ^{tiHl 0 8i4b-Ac7)A°7 
JrVdf'f yy-i y^m^t^tzib^miv-rmm^Xy-A 

t>K ztit>mmm%i. ^tn,zx^xr-r3 2± 

[ 0 0 3 2 ] Efi*3*ufe t-A«aNS 1 0 4 {4 0 i^cO 
¥«*y ^-^* (retarder) TJ>-?T£>J:< . t'-AX 
T'Jy^Jfa-T' (beam splitter cube) &ffl£f& g 

M«^l 0 4\&—3.— \-y)VTyi'T <! 7 4 )V9 (neut 
ral density filter) tfeotiJ:^. L^L***^ 

b-AA-v-^MK-r £ k-<7) j: o %mm%&m 
^zcom^m^hmmwzm^htixhxw 
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->Xi>£<. MoMWjm^X'h-oX^^ 

K ffi«^XxAJ^ t&iJUl 0 8^cD&MMitfi^- 
fcJEg LT b- A # >f f -f V ^Sr^t £ 5 5- 

W5/*7^teS£l/CfcJ:^. fcajSl 0 8HU b-A 

ttajt#* ^TH?f-aT (quadrature) MitTe^o 

ff* ^ i t h o -^mm^m^x-h-yx J: 

<, Melles Criot Company^ ->TIBg§:?Xi> J: d&K 
^±A^t^ffi«5«&^f#l», fl!l<7)*f(j;£<7)f£ 
W)«H*»<!.3ftKW=b*-A»^l!t 1 0 0 b b h 

[0033] V7-*-*jWH£S;h. 
SUftMf 08 C^t. 5 0 A^AIff S^b'-A £^ 

£fi??ft*. *?5 2iit*-A£5 0Bi$,J:tf5 0C(C 

Mat i»«*b-Axry y i) , mci o t . 
5 o Bfc j;i>'5 o ccw&mktfzcovm*3--y'iz?Jii 

ffiffl§tLT^55:V-ib*-A5 0C£O-^^4 5* 

wnssfifc*? 4 y w 5 3 sass-s^u lisp 

oT. fi^T/^±^A«<^J;3&M€$*ife&JI«t 
54fcJ:-5T*IIJ!3«4>*i4. fWf^liv^HvS 

5 6fci-?TJii!3*U WffSjftX, ttaHHLb^?- 

U*^ Jtffl U/tm^l-f - 5 7 5 . V— y b - 

A 5 0 A^fe^^y-^l/^V-ifcDJBtt^ix^V^ 

5 7 ML 5 0 AjFSmttfcPI tT'ft DStftT . QtflW 
- 5 0 B £ bSftftfcrH fcTft 4 J: 3 fc-fi J: 3 < V 

[0 0 34] E9&#HgLT. 07^vXrA£i->T 

40£^&>9,. £*lfcKMcDOEl lSfcio-CrJMWS 
^!TN*c0^1c<OA>FcOb'-Al 1 6£©J&-f5 <> # 
^> F{ii7tM*c0^£0b'-A 5 4 £*X/C*> i < . 

/W£#*^&bW*<DNxMfr5lJ£-£;i|,. DOE1 
1 5ttl-?«2-D7-yi7H«t»?t-jTi)J: 

riz-fMStiiTt^. vyxi i4tth*-A* 

iMf-7 3 2 a. t mi U £u5-£;HH-& i b tfX'% 



li. "r-TWCD\K t>frtfm£ZilX . ZtllZl-oXm 
%T-r 3 2 ±fc#¥WfcttftTt&r<N-;j« r- 5 »/ ? £ 
ft* ffl£#J^$± 3 f—7'3 2^r- 

* #tf-9— 7 y 9 <0N&7)J<: y K 3 2<?M 

<\bMfr&tfin&, 

[ 0 0 3 5 ] M 1 0 Sr#MLT. A?->-%£f|o$ & 

CMJEtl>icWT&b-A£\ Hi ii5±VHi2t 

yN55-l 2 0tJ;-DT^t§^ ^> Pl^W-^ 
h7>y?(iDOEl 1 7{Cj;oT^§tl^. ^»<0h* 
-AAvhM^^Xl 1 8<75TWfc:i:->TT-7 v \i:l! 

-?Xl>£\\ 111 3S:#MS§iutV\ t-A-fe^fU-^ 

1 2 0ii:A*1-§b'-A£||»Wfc^LVVNV-cO^i: 
(N) <Wf£b*-A^i:#!H-£. DOE 1 1 7*% 

t (N) Ob-A(7)#^S:||«Wt^LVVN°v-fcJ;V 
ftS*l*Ii7)^<7)M*cOb-A£#^N>F^t*»J-r 

yxrw 1 1 sfcio-csats^ 3sua^*>*s#i# 

5. 1»&Ot-A54lil'yX5 0i»i3&H3*l, r- 
3tb'-A £ r-T 3 2 flWvfclfoStejfcrti- LT . r-T 

h *7 -v 9 * IttS . 
[ 0 0 3 6 ] II 1 1 Zm&& b » ft Saw* t*-A-fe 

01 KS-b^ybS^-b'-A-tA^- 
^ 1 2 0 [BjJt^>tL|.A*t-|. b-A 1 2 1 , 
■fe^ y h S 7-b'-A-bAV-^ 1 2 OJiWft^t*- 
A122a»fcl25&4fc4. -k^yh55-120 
tt^*je»fe*lfcK»*C 1 C 5T*S§iX7t** 

. S35r-b^ y h cd&* TAIf b'-A 1 

2 lfc#LT4 5* N3|s:cOW*b-A 

1 2 2 1 2 5^'Aftfb-AcO l /NfeCD&mX'&M 

mfrhmkvxmmhzbfrh%£L-th« 

2 OOJt^fgft^— ^J^'01 2(A) 
(B) *i"CI44t*-A^»^)3fe»<?)Kflf 
*A^f>E^'-eiieil0. 75. 0. 667. 0. 5, 

oteitifirfts. 

[OO37]012(A) tt-fe^VhS9-l 2 0f) 
fflSHaS^. HI 2 ( A) fct -fc^ 

^ y h 5 5- 1 2 0#9S1 Offl 1 2 1 £V9t20ffl 1 

2 2 .li: £3^-. 2-50ffittft3. 6mmfi 
}t^Pi£ft{tA>ilT i < , ft 1 *4"CSV^teWCft 
•S. . S>*#S«F5^!-Ctt. -fe^ >- b 5 5- 1 2 0 t£ft 
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23. 7mmiOft§Lo$-WL-Ct iV\ 01 2 (B) 
ttttH Silfcffi 1 2 1 f>fe ^ y h O^ftFaPBS: J: OP 
Wtsj?*. a*Wt!±, ai 2 (B) a, aiRSfutR 

2 i y h-tmztmiz t m 1 2 
(b) t&wc. &wm-t?*yhcox-yi?£-ccomM 

IWilL,. LjtJiVLsCWLTJSO. 88 n 
nu 13. 83nmfeilfl7. 7 8nmbLX^-lk 
tit. ffil 2 2±T14. 01 2 (A) fc*rfj:3£ s tt 

tfc^oT^I. § ^SrS-fe^y h b bMzffifcZii 
%h «. fut-fe ^ y J- 5 7 - 1 2 0 0)tiib0)ML 
J±. 20-10X^5>yf-v : rOffiSfc$ i j532nmO 

1 0 0 3 8 ] II 1 3 £#{ILT . ^S^W&b'-Af 

v^fu *fc.WMWf*ftl 3 3jWKS. *h.fcJ:o 

#A»b-Afi*U^^2#cobW^#*q 
$ftT^4b*-A££&ft-f. mH«Q3 2<AgW 
J±. 1MB*f«l 3 3(dtf LTjEU^irr&iJ: stt: 

sfti^H- 2 » <?5 b- A £ ft I^HtffiKji tit 

£><t<. ;;tnliMtfc^ 2 b-A-fe;?*.* y h $ 

tihXfob 3 . h<?>6fH±-ftfcl'O<0J: *)mm. 

[0039] ii"Cait#H9tif:. 34 
3S£iB»?34l42o^BW**fc"f. lott. 

zi&m-z z t x% h . 01 fcs^aiwcii. 

BW1HHI1 2*\ BBR^-r^Bf^fcJWRifcliUHR 
tf«Mt £l*Lt*4 . 3c5&ggf47— 7*3 2 <7)7 5 ? * * 

ns3t^.«*WF (: iCT-r3 2 5:ai»-r.?» 0 sssaskofc 

wm-&b%t<zm%^~732z : &'mkthtztb<r>¥<n 
izzz tzmttz> i-xfA jc j: o xm ^tiX & £ V \ 



[ 0 0 4 0 ] £ <! fciiWtS i/Xy-d^bb £> tcJBu^ti 
»&££*3 4<0*4»£^£JifaJtiB14 (A) 
J: V ( B ) 1 3 0 ££tr. BiS§*ifc33E 

n 1 3 oii. mm— ?3 2mmmmmm-i t § 
izm^T-T3 2n~mmmmLxmmzm&¥ 
mm*$-z-z><, sea 1 3 0{4^<7mi&ffii 24 1 

T-y'tfztmzm^x&m-ttb^z. mMcf-r 
z^wmi2 4mLxn\^m&mftm>mz*), % 
mzx^x. m<7—y 3 2 1 3 0 t>m±. 

A 5 oth'-A4 2cO«*B*^^»Ttl.^tt*fi»r 
*l^9*3WSlRS<t*£i: 014 (A) & 

itf ( b ) ts?tf^« i 3^e» 1 3 ommT-7<r> 

1®?$)*). tzblliO. 5^fy^t*oT^J:v^ ^€ 
»1 3 0i4-fe75 

LT£> «fcv^ MSI 2 2 i: tTS^^ti^^'-^x 

-7 3 2 OX >y i/'fcft tT l»fflSr4i. 

%%.f£co-1i<7)X.v : Jt,z§mZtlXb£\\ 

2 2(4x-7°c0fi|fH6^«L. -tf-^h^-y^^- 

y^r-T3 2co®±^J;0E5l(ie»m§^l». 3R 

a- 1 2 2 OKSfflltSS 2<?VN*-#ESSiiT t> J: \>\ 

[0041] omimm 1 2it<v 7 t j * 2 4% 

fc*tf. ftfrWt(4. 0*^iiitep#Etffil«l 2ii. ^ 

y 7 r a 2 4 £ x-r 3 2 ^ep#{t«« 2 1 ± 

or EPftltSiX'Cif^ilBrfciJV^T'r- 73 2tf«£< |c 
EBStl§'<y7r'f J V24^-§-^ ^y7r-f-V24 
{if— 73 2Kffl»a**l.i.*a4fctt#Bft<Wf-sKh 

^v^.^ttiEST**.. 0its-rius»e-(4. ^ 

U 7r-< J r24!4f— T3 20ffi^t^EP#(tl1f fc 

j: o r nr ^ « -r-^' h ? v ? zimx-^ t . 

tioTii, mm^tit^Jyr ^^24^-^7^ 
h^Xi>t\>\ m33s£XM4l,Z7jk-fi>cobmnW- 
tfhJ-y?t,ZttlXI,i. ^J7r-ft24li, ~t-^h 

-y 9 b° f - . ? b 5 -y ^ W ^> Hig^nRIi fcli 
t 'y f-fc ***)f1*ft*EST# 5 . 
[0042] S>S#gW^»JT14. ^>J 7 T-f-V2 
4(4. *a^«gAC»^Sil^N->y^A (Panish) 
fcfc±4#HHfftffilB*0 9/l 91. 7 6 6^-rj^ 
-r-r&figH-^Ttft^ate^Bj ( "Optical Appara 
tus For Tracking A Magnetic Tape" ) <,Zffl7F$il&k 

<vbmm<v%&mi L z-kts, ztimTx-m^h^ 
>xamz x ^xim<r>mmw-j><\bmzti, f 

-T3 2*>bM&&frtZtl&& V— f b'-A^^T' 
¥S*§|gf4r-7*3 2A» 
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¥fflffia:yi?yiizi. oT»&4;H4 b S C 2oo5I 

§ Z b IzZ ^X-f-tf hy>y7<Dh?-y7Vv f-fflR 
til. .<rMi*£. ^>Kr B 10Sg|ii;T-TX-yi/i3 

i vis i <r> y 9 ^ ? laoeit £ tsstagtrs * . s 

m^KhTv^^TlV (push pull) S=j2|ftlg£?#4 
fcftfc2-p<0ia?OS*ffl«S|»<ii:!&«r#6. r- 

±<^r-^**tt«fc« tTJMR^ M§4 . 
[0043] BV'H 1 £#H8t4 k , ^yr-*xr- 
A> 3 0 9 'J 2 8 x-7° 3 2 

a, mm. isZTAifflttWjmi 2 1 i/omm 

*#4 £ ttMfHttffit 1 414, f££@tt£S 

&f— r^iiSrfjfifct. ;\°y^-*XT°-^3 o& 
cfc^K 1 5y-;P2 8&lH]lK-ri» ; &-^ (B^erT) * 
»ffT"&40J»^XTAT'3^T*>J:V\ ffijH$iJW«ffl 

1 ^T-rmmmmmmt^mmmmixh x 
mm.m>k. mz. mt-?--#h : ?v?±e>'?-iK?> 

4. Lfc#->T, )^>9J$H*£*IHfrt4fctf>fc* tt£ 
MmtHI 1 414^-tfh 7 -y ^i^ElMffiS^K 
U7r>f^24:^<Z)fi!«£gflit4£fc:i& J r£4. <0 

yT4*2A\ l zz.~>xmi%tihL mm±mm\m§k 

#»i fcJ4^*>iWHItt«*H-4 fctf>(cit*;S*t.4"«. 
* *»* £i4ffiM§ *14^§ #>£W8lrf 4 fctf>te«Bl 3*1 

f#4. 

[0044] tt&8!I0Mifll 1 4 tf&izf—TWmiRHt 

3 4 f&feli® L-0^4,1 i: ^iKfc-t^JtW^ U 7 

^-^x7wi/3 oipbmfrtL&b* mmv-)V28. 

-7«<«. .Tc9i§£ s KVy 7 A J r24te'r-y° 

3 2cOEWf(t^7L^£i:^L, tt&SHIHSfll 1 4 

. iSiii«§fl§ 1 4 J4^K 0 U -;t/ 2 8^®SSr^ 

[ 0 0 4 5 ] 01 (4, IWW«»1 2 fcttSSMftttlll 

4 b £tt£-t4 I /OffliM y -f X 1 6 & £ 

lllfc^3*i4J:-3t;:, ®mAy?-y*Ax 



1 6(4^[6]r-^gS«Cj:oTffiaSi]«ffil 4fc» 

£-c#4. mk%mwm\4&s.mmAy?-y3.A 

XI 614, 1 0£ttfeStf4fcfc«Df t -*i$J:tfSa 

4 fziblzWlfoT - ?m§Z fflv > 4 z b 

otlBfi£*i4T-7 , 3 2<^,ft«*fc{4«»**b-WI 

b*i#£s iffiH > 7 x a xmmmmmm 1 4 icg 
fret & i 3 tp-< y^x-fxi 6 fcivffiM. 

lW*M»14#aflN-S. £«0iHiKflHIB4, EWttfflHS 

htzMzmm\mmi4\,z£->xm^htm&. tzb 

-HWJ-C14. ffiS^J»««14{4. 
«^T-7>"Sjt$iiT^|, £ b ■&mWffiftWB8 

ix, v- j ¥20*?-y*7-thtzisb<?)?-?yYZ$i 
h-tmm 1 /ommj y 9 -? x a x 1 6 izmi z t 

3 20ffi^kf--*'b 5 -y 9 -kZix^Xmt^ i 3 

[ 0 0 4 6 ] JgjSfJ ffffit 1 4 J; o Stll.fi-? 

y;-7x^l6 l45R*|fl|T - ^«S»t i -5 T BHtft 
«»l2tJg^t6. I2i{c*§til>j;3tc. «»>fy 
?-7.t >f x l 6 (4^ y y r A -\r 2 4 A»6fl!f8SglR4 
£k^X'§l>, ^y7r-f-\'24^J:-oT4t^tLl.'ff 
fg{4r-T3 2^fcE»3*i6-9--:Kh5y ?<0*ttt£ 

>f x 1 6 iil— if mM^ZgJRl Z btfXZZ, . 1^- 
-fffl»»(4. V— !f2 0<0«BSrlSEaL. 4oV- f 

' 20<7)?-yyty±tzte?-yj-y%-£tsis-">f2 oco 
[0047] fiSOHJWcfc^T, v-XrA 1 0(4r 

kt(4\ 01t^^E|3ft$t«»l 2i4^T-7°ffi 
2«lB*»J^*HRte*»|im*H*f*k» 

y-A-2 8;\bmzm>ti& t * tf— 73 2 ^§§4 ^> 
fi?z^-TcDxy-)im'm<vwmim%&fzm± 
ffl*Mv^T«>j:v^ *siatffrri4, aaKsw^oos 

Wt I X Palfc^T-rofflt^fioSix 
»S*i4. *4#SlW=5fiat»CI4. SUmMiSSZ 
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[0048] zh%hmfficit* mmmmzv-x 

mm ZWMt-T 3 2 Offifc-S-x. Sit #T £ & A V 
9 Vx. -y h 94 T<DE|JH#- h y >y 

«s z t tret h fcoi. 0 ^mmtmmmtfztib 

l. tiblli. "r-y-.b^f-yzmwL-f&tzMz 
ymmm\^ti^h, f— ntn-ymmzx^xm 

^-#h7y?A°?-y#^r-7°/\i:S# 

^-#A? - >£imt6 tzfrCDT D-fe X«f-7 
^fc 7 "/ ? £X -y f - j&^StflW S fctfXO 

^W7°D*x£-£A/CiJ:v\ :®j:^ J riWlt 

1 ocOffiT^^Wt^HS^^-^ h 5 v 

* £ £8$ Lfc WfAii XVimb b i> 



[02] ®Mx-r±t^-^^-y^Ep#^§ 
^a^mits- i mmiziFtmz'foz . 

[03] HlKiSSfiSie^^rA^fflv^ik 

K i -?Tr-T±£^§iit#§Hf-t' h 9 -y 

[04] H3{c*Sm.^-*>7>y^*J: l ?B»fc 

[06] 1f-#h9y^rtOWBI«K<yf-i:BKlT- 

[07] @2^§*i53^tffJ*Bii:l:i£JBv* 

[08 ] 07 b-Al^co^v-M 

[09] m2ff)m^(Pmmmbbi>^m^i(otzm 

5 -y 9 b teWSfrh ftg^WtW&ftk. f-A^m*f 

m^m^zk^xm&zK^ mmzT-r<\bM£&b 

[010] MfcWfr&tf-A fcSMrfSfctfxso-fe^ 

[0ii] 09 izTT^ixh^y vmznm-t&m^ 

[012] 09fcS§ftSW&tW>££tl>£#> 
[013] 3£¥«JStfr«fc «(C^t'2 h-A-tr^ 

[014] T-T7y-y?&£lf7--TC0Wmm*M 

10 y^fA. 12 EWW«ffi. 14 MiMM#« 
ffi. 16 I/0-fy^-7x>(X. 
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